Helicobacter pylori (H pylori) raises serum gastrin but it is unclear whether this stimulates increased acid secretion. Gastrin mediated acid secretion and plasma gastrin after the intravenous infusion of gastrin releasing peptide was studied in nine H pylon negative and nine H pylon positive healthy volunteers, and in 11 duodenal ulcer patients. Nine of the last group were re-examined one month after eradication of H pylon. 
Abstract
Helicobacter pylori (H pylori) raises serum gastrin but it is unclear whether this stimulates increased acid secretion. Gastrin mediated acid secretion and plasma gastrin after the intravenous infusion of gastrin releasing peptide was studied in nine H pylon negative and nine H pylon positive healthy volunteers, and in 11 duodenal ulcer patients. Nine of the last group were re-examined one month after eradication of H pylon. The median acid output (mmol/h) to gastrin releasing peptide (40 pmol/kg/h) in the H pylon positive healthy volunteers was 15*1 (range 3.3-38.3), which was three times that of the H pylon negative healthy volunteers (median=55, range 1-0-9.0) (p<002). The median acid output in the duodenal ulcer patients with H pylori was 37 (range 8.5-57), which was >six times that of the H pylori negative healthy volunteers. Eradication of H pylon in the duodenal ulcer patients lowered their acid secretion by a median of 66% (range 300/o%80%) (p<0 01) and to values equivalent to the H pylon positive healthy volunteers. The pepsin output in response to gastrin releasing peptide followed the same pattern as the acid output. The median plasma gastrin concentrations during gastrin releasing peptide were similar in the H pylon positive duodenal ulcer patients (150 ng/l, range 95-400) and H pylon positive healthy volunteers (129 ng/l, range ) and both were appreciably higher than H pylon negative healthy volunteers (60 ng/l, range 28-135) (p<00.05 for each). Eradication of H pylon lowered the plasma gastrin in the duodenal ulcer patients to values equivalent to the H pylon negative healthy volunteers. These findings show a threefold increase in acid secretion in H pylon positive healthy volunteers that is explained by H pylon induced hypergastrinaemia and a sixfold increase in acid secretion in the duodenal ulcer patients that is explained by the combination of H pylon induced hypergastrinaemia and an exaggerated acid response to stimulation by gastrin. Eradicating H pylori lowers gastrin mediated acid secretion by 66% in duodenal ulcer patients as a result of the resolution of the hypergastrinaemia. Increased gastrin mediated acid secretion seems to be the key factor in the pathophysiology of duodenal ulceration and explains the role of H pylori infection in the disorder. (Gut 1993; 34: 1060 -1065 Helicobacter pylori (H pylori) infection is now recognised to be the main acquired factor in the pathogenesis of duodenal ulcer disease. It is present in >95% of duodenal ulcer patients and numerous studies have shown that eradicating the infection dramatically lowers the ulcer relapse rate. 4 The mechanism by which this infection, which predominantly affects the antral mucosa, predisposes to ulceration of the duodenum is unknown. Also, the reason why only a small proportion of subjects with this common infection develop duodenal ulceration is unclear.
We and others have shown that both duodenal ulcer patients and healthy volunteers with H pyloni have increased basal and meal stimulated gastrin concentrations that fall after eradication of the infection.5-9 Though gastrin is recognised to be the main mediator of meal stimulated acid secretion,'0 the effect ofHpylori on acid secretion remains unclear. A major reason for this is the technical difficulty of reliably determining acid output in response to a meal. To overcome this problem we have measured gastrin mediated acid secretion after the intravenous infusion of gastrin releasing peptide. This stimulates the release of endogenous gastrin, which in turn stimulates acid secretion, and thus makes it possible to measure accurately the combined functional response of the antrum and body of the stomach. Gastrin releasing peptide like peptides also stimulate the release of cholecystokinin" and somatostatin'2 as well as other gastric inhibitory hormones" and in this way simulate the response to eating.
To elucidate the effect of H pylori on gastric function, we have examined basal and gastrin mediated acid secretion in healthy volunteers with and without H pylon and also in duodenal ulcer patients before and after eradicating the infection. Gastrin releasing peptide was purchased from Cambridge Research Biochemicals (Cheshire, England) in 0-5 mg aliquots. Each aliquot was made up into a stock solution by dissolving in sterile water. 0-I ml of 50% acetic acid solution was added to stablilise the solution. Aliquots were stored at -80°C. For each study the aliquot was further diluted in 0 9% NaCl solution.
The volume and pH of each gastric juice collection was recorded and its hydrogen ion concentration measured by titration with 0-1 N NaOH to pH 7 using an autotritrator (Radiometer ETS 822). Gastric juice aliquots for pepsin measurement were centrifuged at 4°C. One ml of each aliquot was added to 0 3 ml of a Glycerol/ HCI (10 mmol) solution 50/50 vol/vol). Samples were stored at -80°C before determination of pepsin activity by the method of Gray and Billings. '3 Basal acid output was calculated by taking the mean of all three 15 minute samples before gastrin releasing peptide infusion. Acid and pepsin outputs for each gastrin releasing peptide infusion rate were calculated by taking the mean of the second and third 15 minute collections. Pepsin measurements were not performed in two of 10 duodenal ulcer patients after treatment.
Gastrin was measured by radioimmunoassay with antiserum R98'4 that has a sensitivity of 5 ng/l. The basal gastrin value for each subject was measured by taking the mean of the three samples obtained before the start of gastrin releasing peptide infusion. The Though the gastrin concentration increased with increasing gastrin releasing peptide infusion rates, the four groups of subjects showed the same pattern of response at each infusion rate (Fig 3A) . The statistical differences between the groups were the same at each infusion rate as that seen at 40 pmol/kg/h. We chose to present the results of the individual data points for the 40 pmol/kg/h gastrin releasing peptide rate as the gastrin concentrations stimulated by this are closest to those seen after a meal.
Results
The repeat '4C-urea breath test at one month after completion of the triple anti-H pylon treatment showed that the infection had been eradicated in nine of 10 (Fig 2B) . The acid response to gastrin releasing peptide was again consistent in the four groups at each of the infusion rates of gastrin releasing peptide studied (Fig 3B) .
PEPSIN RESPONSE TO GASTRIN RELEASING PEPTIDE
The pepsin response to gastrin releasing peptide showed the same pattern as the acid response at each infusion rate of gastrin releasing peptide. The differences between the groups, however, were most evident at the gastrin releasing peptide infusion rate of 100 pmollkg/h (Fig 4) .
In response to gastrin releasing peptide 100 pmol/kg/h the median pepsin output (units/h) in the H pylon positive healthy volunteers (18, 15- Gastrin releasing peptide (pmol/kg/h) Figure 3 : Median plasma gastrin concentration (A) and median acid output (B) in increasing infusion rates ofgastrin releasing peptide in the different groups examineg 1-0-9-0) (p<002) (Fig 2B) . At The duodenal ulcer patients with H pylori infection resembled the H pylori positive healthy volunteers with respect to their serum gastrin ision rate concentrations both basally and at each infusion ri positive rate of gastrin releasing peptide. This is consist-8-5-57), ent with our previous finding that the gastrin H pylorn response to a meal is exaggerated by a similar and six extent in H pylon positive duodenal ulcer e healthy patients and H pyloni positive healthy volun--ation of teers. 6 The H pylori positive duodenal ulcer duodenal patients and H pylorn positive healthy volunteers % (range differed, however, with respect to gastrin medi-7 mmol/h ated acid secretion, which was increased sixfold in the first but only threefold in the second when compared with H pylorn negative healthy volunteers. The fact that the duodenal ulcer patients secreted more than twice as much acid as the H pylon positive healthy volunteers despite having equivalent gastrin concentrations shows that the duodenal ulcer patients have an exaggerated acid response to stimulation by gastrin. This finding is consistent with the previous studies showing that duodenal ulcer patients have an increased sensitivity to pentagastrin'7 '9 as well as to endogenous gastrin released in response to a peptone meal. 20 Our data, therefore, show that subjects with H pylon infection who develop duodenal ulceration have two disturbances of gastric function: (1) increased release of gastrin by the antral mucosa and (2) 
